: Particle classification. From 5.3 M initial particles after auto-picking and manual cleaning, particle images from each of the three 300 kV datasets were binned 3x and subjected to an initial round of 2D classification in RELION-2 (2) to remove bad particles (not shown). The remaining 2.5 M particles were subjected to a round of coarse (25 Å resolution cutoff) 2D classification (Class2D Round 1). The two classes with the highest occupancy, containing a large portion of the particles adopting the preferred orientation we observed, were separated from the remaining particles and retained for later use. In a second round of 2D classification with the remaining particles, 12 good classes totaling 538 k particles were selected and again separated from the rest, to be used later. The remaining particles were subjected to a third round of 2D classification, from which all but the very worst classes were kept to maximize retention of particles with rare views, totaling 928 k particles. These particles were pooled with the 538 k particles selected in round 2, and the combined 1.47 M particles subjected to 3D classification (Class3D Round 1). The best class among six was chosen for further classification, containing 649 k particles. These particles were merged with the additional 408 k preferred-orientation particles separated in the first round of 2D classification, and the combined 1.06 M particles subjected to a round of 3D classification (Class3D Round 2). A single class predominated, with 963 k particles. We extracted unbinned particles images of this class for several rounds of 3D refinement using automated Refine3D. After an initial round using non-dose-weighted particles, subsequent rounds used dose-weighted particles, iterative per-particle CTF-refinement, and Bayesian polishing in RELION 3 (3) . Although modest gains in reported resolution were observed, the map remained visibly anisotropic even after particle polishing. We then imported the entire 
Model composition, refinement and validation

Model-to-map fit
Cross-correlation coefficient (mask) 0.75
Cross-correlation coefficient (volume) 0.76
Main-chain 0.76
Side-chain 0.71
